From the aqueous acetone extract of the leaves of Psidium guajava L. the flavanols catechin and gallocatechin, the procyanidins B1, B2, B3 and two prodelphinidins (gallocatechin -(4a+8) -catechin; gallocatechin -(4a+8) -gallocatechin) were isolated. A more abundant proanthocyanidin polymer was also isolated, purified and its chemical constitution studied by 1 3~-~~~ and phloroglucinol degradation. The mean molecular weight of the polymer was estimated to be about 9 to 10 flavan-3-01-units with a ratio of procyanidin : prodelphinidin units at 2 : 1 some of which are derivatized by gallic acid.
Results and Discussion
The ethylacetate fraction obtained from the aqueous acetone extract of the leaves of Psidium guajava was chromatographed on Sephadex LH-20 and MCI gel chromatography (s. Exp.). Two dimeric prodelphinidins, gallocatechin-(4a+8)-catechin and gallocatechin-(4~~8)-gallocatechin have been isolated in addition to the known flavanols catechin (1) and gallocatechin (2) as well as the dimeric procyanidins epicatechin-(4P+8)-catechin (procyanidin B1, 7), epicatechin-(4P+8)-epicatechin (procyanidin B2) and catechin-(4a+8)-catechin (procyanidin 83). The identity of all flavanoids was established by physical properties (ID-and 2D NMR, circular dicroism (CD), optical rotation [a] , and MALDI-TOF-MS) of the corresponding derivatives obtained after peracetylation, and compared with authentic samples and published data [ I 8, 19, 321. The polymer fraction (obtained s.Exp., fig.1 ) showed an optical rotation of +123' (c 0.1; MeOH) corresponds to a molar proportion of subunits with a relative 2,3-cis stereochemistry of 92% [20] . The ratio of procyanidin : prodelphinidin (PC:PD) obtained by spectrophotometric measurement [21] of the hydrolysis products was estimated to be 67:33. Unfortunately, the relative cisltrans proportion could not be corroborated by 1 3~-~~~ spectroscopy (solvent: 99 MHz) of the polymer fraction by the C-2 signal intensities of constituent extender unit at 6 77 ppm (2,3-cis) and 84 pprn (2,3-trans) [22] , because the latter signal was too weak for accurate measurement. The mean average molecular size of the polymers was estimated to be 9-10 flavan-3-01 units by integration of the corresponding signal of the lower flavan-3-01s at 68 pprn [23] . Integration of the signals at 6 11 5-116 pprn and 107 pprn led to the estimation of a 2:l ratio of the procyanidin :
prodelphinidin units [24, 25] To elucidate the structure in more detail, the polymer was subjected to mild acid catalysed scission, and the generated extender flavan carbocations were captured with phloroglucinol as described [27, 301. The reaction resulted in the cleavage of the terminal flavanoid units, which where identified as catechin (1) and gallocatechin (2) . A small amount of the procyanidin dimer, epicatechin-(4P+8)-catechin (7) was also isolated from the reaction mixture, confirming the propensity of catechin as end unit. Among the monomeric phloroglucinol captured products epicatechin-(4P+2)-phloroglucinol (3), was performed on silica gel plates (Kieselgel 60 F254, 0.5 mm, Merck) using toluene-Me2C0 (7: 3) for peracetates. Optical rotation ([a]) was measured using a Perkin-Elmer polarimeter 241.
Plant material
Psidium guajava L. leaves were collected from trees grown in Sudan (0712001) and identified in comparison with authentic Psidium guajava obtained from the University of JordanlAmman. A voucher specimen is deposited at the University of Petra (no. 0701).
Extraction and isolation
The air-dried material (2 kg) was exhaustively extracted with Me2COIH20 (7 : 3, 12 1) and the combined extracts evaporated in vacuo to 1.5 1, filtered to remove the precipitated chlorophyll, concentrated and defatted with petrol. Successive extractions with EtOAc (7.5 1) gave, on evapn of solvent solid of 40.3g EtOAc fraction. The remaining H20-phase (WP) was evaporated to dryness (204 g). 30.0 of the EtOAc fraction were subjected to CC on Sephadex LH-20 ( 5 . 5~ 68 crn) with EtOH-H20 (6 I), EtOH-MeOH 1:l (7 I), MeOH (31) and acetone-H20 7:3 (4 1) to give 10 fractions. Fraction 3 (3800-4200 ml, 1. Gallocatechin-(4a-8)-catechin was achieved from fraction 8 (9200-9700 ml, 300 mg) followed by MCI-gel chromatography (subfrs. 41 -49, 27 mg). Gallocatechin-(4a-8)-gallcatechin was isolated from fraction 9 (9700-990 ml, 150 mg) followed by MCI-gel chromatography as described above (subfrs. 26-31, 18 mg). All compounds were identified after acetylation by their physical data (NMR, MS, CD) and by comparison with authentic samples and published values [ I 8,19,32] .
Preparation of polymeric fraction
Preparation of the polymeric fraction was achieved and defined according the procedure described by Foo et at. [27, 30] . The water-phase (WP) obtained after extraction of the plant material (204 g) was fractionated by CC on Sephadex IA-20 ( 5 . 5~ 68 cm) with MeOH-H20 1:l (20 1) until the eluent was colourless; then acetone-H20 7:3 (7 1) was used for elution to obtain the polymeric fraction (19 g).
Degradation with phloroglucinol
The polymeric fraction of Psidium guajava obtained as described above (10 g) was treated for 30 min. at room temperature with phloroglucinol (6 g) in 1% HCI in EtOH (50 ml) under continuous shaking [27, 30] . The solution was reduced with pressure (15.8 g). A portion (6 g) was fractionated on Sephadex LH-20 ( 5 . 5~ 68 cm) using EtOH (5 I), EtOH-MeOH 1:l (5 1) and acetone-H20 7:3 (3 1) to give 8 fractions. Frs.2 (3550-3900 ml, 430 mg) was subjected to chromatography on MCIgel CHP 20 P (25 x 250 mm) with a 10-80 % MeOH linear gradient (17 mllfrs.) to afford catechin 1 (subfrs.69-79, 70 mg) and gallocatechin 2 (subfrs.32-41, 33 mg).
Frs. 3 (3900-4600 m1,1.6 g) was separated on MCI-gel with the same gradient as above to afford (subfrs.76-89, 9 mg) epicatechin-(4P48)-catechin (7) and (subfrs.61-72, 350 mg) epicatechin-(4P+2)-phloroglucinol (3). Fraction 3 (4600-4800 ml, 0.8 g) was separated on MCI-gel to afford (subfrs. 23-31, 220 mg) epigallocatechin-(4P+2) -phloroglucinol (4). Epicatechin-3 -0 -gallat-(4P+2) -phloroglucinol (5) was isolated from fraction 4 (4800-5200 ml, 0.79) and after MCIgel chromatography (subfrs. 71-79, 335 mg). Epigallocatechin-3-0-gallat-(4p+2)-phloroglucinol (6) was achieved from fraction 5 (5200-5700 ml, 0.4 g) followed by MCI-gel chromatography as described above (subfrs. 59-67, 122 mg). Epicatechin-3-0-gallat-(4 ~+8)-epicatechin-3-O-gallat-(4~+2)-phloroglucinol (8) was achieved from fraction 6 (6100-6700 ml, 0.34 g) followed by MCI-gel chromatography as 
